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an uncommon spider and is widely distributed throngh· 
out the United States. Its beautiful regnlar orb webs 
are to be found in woods and fields, and very frequently 
also about dwellings and outhouses, from which latter 
habit it douhtless received its specific name. It estab
lishes itself in sheltered angles of barns or porches, and 
if the presence of the web is no objection to the house
keeper, this spider will be of considerable service in re
ducing thenumber of house fiies, for which it has a spe
cial fondness. 

(5331) J. L. says: I have a twenty-five 
foot hull. Would you kindly recommend to me through 
your query column the safest and cheapest motor (no 
steam) that can be used for same? A. A gasoline or 
petroleum explosive engine is probably the cheaPest and 
as safe as proper Care and attention can make a motive 

proper, ampere or amphere? A. Ampere. 5. For other 
defiLitions 8.8ked for consult the .. Century Dictionary." 

(5338) F. W. A. asks: 1. What horse 
power is one of the Edison motors, s�ch as used in the 
phonograph, motor to run at about 1 ,500 revolutions per 
minute, and using a large plunge battery, such as described 
on page 401, .. Experimental Science"? A. The power 
is very low, perhaps one one-hundredth horse power. 2. 
What is the length of tinIe the above battery will run, 
giving full power, before being exhausted? A. One or 
two days. 3. If two of the Emson phonograph motors 
were coupled together, would the plunge battery above 
furnish power enough to run one of the Barnes 13 inch by 
69 inch lathes and do work within the capacity of what a 
man could do on same lathe? A. No. 

(5339) J. H. M. A. G. writes: I wish to 
power for a boat. Electric power is no doubt the safest, light a three candle power lamp, requiring six volts, 
but has not yct arrlved at a practical condition for general about. Will you please ten me: 1. Will three cells of 
use. The storage electrical system is in use, but charg- storage battery be enongh? A. Yes. 2. How many 
ing is not always convenient. The combined live battery square inches of plate surface, including both + and-, 
and storage system is under inIprovement, but as yet should each cell have? A. Allow one square foot of 
rather a burden in a boat, from its bulk. positive plate. 3. The cells are to be made as nearly (5332) C. B. writes: I have found upon alike as can be. Will charging each cell separately for 
my tomato vines during August a green worm, about 1% the same tinIe with the same battery make them nearly 
or 2 inches long and � to % inch in diameter. All enough alike to use together in series? It is far better to 
over the body of this worm are little white substanceS, charge in series. You can. however, charge separately. 
apparently eggs, sticking out straight, each one about 4. Will it be best to use resistance boi and volt meter, so 
% inch long, and as thick as a hairpin wire or a trifie as to always obtain the same voltage throngh the lamp ? 
thicker. Each worm carries about thirty or forty of A. This is not necessary. The batteries will be near 
of these. Will your entomologist kindly inform as to this enough. 5. With eight hours charge, how long will the 
phenomenon? Of course the worm doesn't stick these storage cells run lamp ? A. Fully charged, the batteries 
foreign bodies all over himself. What insect does it, should give ten hours' current. 
and why? Reply by Professor Riley.-Your correspond- (5340) C. D. asks: 1. Why could not the 
('nt has observed a rather commOn phenomenon at this armature and field magnets in the simple electric motor 
season of the year. The large green worm which he de- described in the SCIENTIFIO AMERICAN of Ma.rch 17, 1888, 
scribes is one of the Sphingid caterpillars, and the minute be wound with No. 28 wire? A. Any sized wire could be 
white egg-like bodies projecting from it are the COCoons used. The size is a matter of calculation, and depends 
of a small black four-winged parasite (Mw'Ogasu-r sp.) On the E. M. F. and current to be employed. 2. Would 
A single parent fiy deposits in the partially erown it not increase the resistance so as to need more battery? 
Sphingid larva a very great number of eggs, usually ex- A. It would, if wound' singly, increase the resistance, and 
tending into the hundreds, which ultimately hatch into would require higher E. M. F. or more cells of battery ; 
minute grub-like larvre and which subsist on the fatty but such cells could be much smaller in such case. 
matter of the ho�t larva, aVOiding the vitalorgans. On (5341) G. D. C. writes: 1. If thirty dry 
reaching full growth, or having attained a length of about batteries were put on a circnit with a simpleelectnc motor � inch Or less, they pierce the skin of the host larva and, as dsscribed in" Experimental Science," on page 498, remaining attached in the puncture at the posterior ex- the motor being about double the size of the one describtremity, construct a beautiful silken cocoon which, on ed, would it run it to its full power? If not, how many account of the inImense numbers and close regular ms- would it take? I want them to run it about three-fourths position over the back and sides of the larva, always ex- of an hour ata time. No other battery can be substituted cites the greatest curiosity when observed for the first in this case. A. Probably 200 dry cells would be <etime. Each of these cocoons. in a week or so. will dis- quired, and it is doubtful if they would run it for the close a small black fiy, exactly similar to the one which time mentioned. �. In makiug this motor twice the size was the author of the original parasitism. The females of the other one, must I use the same size ,vire for the of these, after mating, will seek other larvre, in accord- fields and armature? If not, what size must I use? A. ance with their parasitic instincts. There may be seve- This is all a matter of cclculation. See preceding ral broods of these parasites in a single season, the later answer. ones wintering over. (5342) W. H. asks how to prevent bar

rels containing indigo extract from exploding. A. To 
prevent fermentation, Wicylli>-acld ur mercuric eltlorlde � be nsed. - By barreling the extract at a boiling 
temperature and closing the b/l.rrel while hot, fermenta
tion should be prevented. 

(5343) F. S. asks for a good zinc wlution 

(5333) J. N. writes: I am making two 
carbon batteries, using � inch carbons. I would like to 
know if I bored holes in the top of these carbons and 
filled them with hot lead, if that would make a perfect 
contact, so that I could solder or put set screws into it? 
Also the strongest carbon battery, in volts and amperes. 
A. You will do better if you cast your lead in a collar or 
cap shape around the top of the carbons. If the carbons for plating on copper, and also the necessary acids for 
are copper plated, tin the upper part of the copper with dipping. A:. A: .. Watt's" solutlon!s made by dissolving 
solder to insure contact. A battery can have any amper- pure metall,c zmc powder, by the aId of a strong current, 
age. It depends on its size, nature of solution, etc. I in a. strong solution of cy�nide .of potassium, with am
Practically 1'5 to 2 volts is the limit of E. M. F. for prim- moma added. The proportions gIven are as follows: 200 
ray carbon batteries. ounces cyanide of potassium, 20 gallons of water, and 80 

(5334) A. B. R. asks: Which of the fol- o�n�es, by.m?RBure, of strong a�ua �mmonia. A �.d 
lowing metala will be the most durable and have the di�pmg aCId 18 formed of sulphurIC aCId 4 pounds, mtrlc 

. . .  . aCId 2 pounds, water 4 pounds. 'l'he fumes from the so-least friCtiO� reBlB�ce when used to�ther, •. e, �ne lution should not be inhaled. You will find further par_ metal � In a bearing and the other In a revo�vmg ticulars in Watt's" Electro-Deposition of 'Metals," price shaft: mild steel, wronght, cast and malleable cast Iron, b il .. . copper, brass? A. Mild steel journals running in brass y ma ...... 
• 

boxes are considered the most durable in service and run (5344) O. A. W. asks how to make mtro
with least friction. Wronght and maileablecast iron and benzene. A. �a� benzene with a mixture of � volu�es 
cast iron, running in brass boxes, are next in order, as strong sulphurIC acId and 1 �olume stro�gest mtrlc aCId. 
enumerated. COpper is not desirable as a journal box, Drop the benzene slowly mto the mixture and filter 
from the difficulty of casting and fitting, although it is a through dry salt, after separation and washing. 
good anti-friction metal (5345) J. S. M. asks: Can 20 to 30 tons 

(5335) R. H. asks: 1. Describe method of ice be put up in one ice house and keep sat. 
of making a small electric furnace for heating soldering isfactory? About what would be the percentage 
iron, using the Edison current. A. Use a heavy platinum of loss in one season? How large an ice house 
coil within a chamber of non-conducing material. The will be required, and how should it be constructed ? 
coil should surround the iron. 2. Of what material is the A. Ice in quantities of 20 and 30 tons can be stored to 
magnet in a Thomvson Iefiecting 1(alvanometer made of? 
Would a piece of watch spring do, or would it be better 
to have two astatic needles? How should the needle be 
magnetized? A. Watch spring IS excellent. For details, 
see our SUPPLIDIENT, No. 628. 3. Is the arc light intro
dnced into the Edison current without any resistance? 
A. Resistance is generally used. 4. Is the arc light used 
on other systems the same as the Edison, and can they 
be transposed? A. No. 

(5336) E. L. S. asks: 1. How is a galvanic 
battery made, using sodium as one pole? What is the 
other pole composed of, that is, the bath? The electro
motive force? Is it an open circuit battery? A. A 
sodium battery is provided with a porous cell filled with 
sodium amalgam. In one form the amalgam is a paste 
composed of 1 part of sodium and 50 of mercury. In two 
otherformsitis a liquidjcomposed respectively of sodium 
1 part, mercury 100 parts; sodium 1 part, mercury 200 
parts. The electro-motive force of the sodium battery is 
about2� volts. 'l'he other elements of the battery con
sist of carbon, and the electrolyte is dilute sulphuric 
acid. There are other combinations also. 2. How can I 
remove scars by electricity? A. II: regard to removing 
scars by electricity, you should consult a competent sur-

advantage, and with a loss of no more than 10 per cent, 
when packed with ordinary care. Thirty tons will occu
py a space of 10 X 10 X 10 feet, or 1,000 cubic feet, with 
8 inches all around the inside and 3 feet at the top for 
packing, which may be hay or sawdust. A peak roof, 
ventilated, and, if possible, the ice house shaded from the 
sun. See SCI. AM. SUPPLEMENT, No. 59, for construction 
of ice houses and cold storage rooms; 10c., mailed. 

(5346) R. A. S. says: A says that if 
hrakes are applied to a car with force enongh to cauSe 
wheels to stop turning and slide on rail, all power to 
stop train is absorbed. B clainIB that if brakes are not 
applied quite so strong, but as strong as possible without 
causing wheels to slide on rail, more force is exerted 
to stop train. Who is right? A. B is right. A skid
ding wheel does not hold to the track as well as a 
rolling wheel with the brake on nearly to the limit of the 
rolling traction. 

(5347) F. W. L.-The ordinary news
paper pictures are produced by making a print from a 
negative of the same size which the newspaper print is 
to be. This print must be made on plain silvered paper; 
an artist then draws exactly the lines which appear in 
the picture, with wa terproo f indigo ink; the print is geon. treated to a bath of b ichlori de of mercury dissolved in (5337) J. E. B. asks for: 1. The U. S. water or alcohol; this fades away the photograph, leavgovernment rule for safety valves. A. For boilers having ing only the black ink lines. The drawing is then touched 

fiat or stayed surfaces, 30 square inches for every 500 feet up if necessary and photo-engraved like any other line 
of effective heating surface ; for cylindrical boilers orcyl- drawing. The print must not be toned. 
indrical fiued, 24 square inches. 2. In designing a field mag-
net, which is proper to use, ampere turns or ampere feet? (5348) E. M cC. writes: We have a wool
A. Alwaysworkby amperetnrns. 3. I have about 4 pounds en mill driven by small turbine, 50 feet head; mill was 
of No. 31 cotton-covered copper wire. I wish to make a formerly driven by a 30 foot ove1'8hot, and think we 
volt meter with a reading as high as 110 volts E. M. F. did as much work then as now with the increased head. 
Would it be possible to use this wire to make a good The turbine is liable to breakage, is delicate and so high 
spark coil? A. Y cur wire is mther too large for a volt speeded. Why would not a water motor made on prin
meter, and rather fine for a spark coil. Bottone's" EJec- ciple of chain and buckets-something similar to eleva
trical Instrument Makingfor Amateurs, " 50 cents by mail, tors in a fiour mill-with water thrown on top, or pitch 
dsscribes various electrical instrunIents. 4. Which is , back, answer every purpose without the objections of an 

overshot, as weight is the principle? Have you ever 
known such, and results? How does the Pelton 
wheel compare with other wheels in economy and 
efficiency? A. Probably your turbine is too small and 
does not use all the water that the overshot wheel used. 
If of proper size and kind, It should give you much more 
power with the same quantity of water and head. With 
50 feet head you should realize 80 per cent of the gross 
value of the water fall The chain and bucket system is 
of less value than an overshot wheel and has proved, so 
far, nothing better than a rattle trap. The Pelton wheel 
has proved itself one of the most efficient motors for 
high heads, and equal to 85 per cent of the gross water 
power. It is a marvel of simplicity and power. 

(5349) J. B. asks: 1. Who was the in
ventor of piano ; in what year? There is one in Louis
ville, Ky., made in 1776. A. The first iustrunIent known 
by the name of .. piano" was coustructed in 1726, by 
Christofor. Instruments of the nature of pianos were 
made in 1668 and in 1521. 2. Last winter I was working 
at the car works in this town at night. I went into the 
engine room one night and sat down on the platform on 
which the dynamo was set, and magnetized my watch; is 
there anything that will save it from being thrown away? 
A. You can have your watch demagnetized by almost 
any jeweler. or you can demagnetize It yourself by sus
pending it on a twisted string, allowing the watch to re
volve, approaching the dynamo closely while it is still 
revolving, and receding from the dynamo before it 
ceases to revolve. 
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contemplating t be securing of patents. either at bome or abroad. are invited W write to this office for prices 
which are low. in .. ccordance with the times and our ex
tensive facilities for conducting the bu.iness. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN,361 Broad
way, New York. 
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August 29, 1893, 
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[See note at end of list about copies of these uatents.] 

Air brake. W. H. Ma.terman ........................ 6Oi,227 
Auger bit. A. L. Adams .............................. 5(K,261 

J}�W:����� �·ii:���Voii::::::::::::::::::::::::.: �:� 
Barrel was ber, R. C. Insl ee. . . . . . . .. .. . •  . .. ....• • • • • •  5()1,036 
Battery. See Electric battery. 
Bearinll for sheaves, roller, W. H. Thompson ..... 5CM,287 Bearing, shaft. S. G. Phillips ........................ 5Oi,049 

(5350) L. M. asks: 
Bearing. thrust. E. B. Sintzenich ................... 5Oi.253 1. Please inform me Bed brace,J.A . F'retwell ............................ 5Oi.210 
Bed. folding. W. A. Scott . .......... ................ 508.989 

through your valuable paper if the amount of heat con
centrated by a double convex lens depends on the dis
tance of fOCU8;or its diameter. If the latter, is it directly 
proportional to its diameter? A. The heat-gathering 
capacity depends on the diameter of the lens. 2. Have 
you any SUPPLEMENTS treating on the Wimshurst's elec
tric machine described in "Experimental Science," by 
George M. Hopkins? If so, please state the number. 
A. You will find a number of descriptions of modifica
tions of the Wimshurst machine in the SUPPLEMENT. 
Consult Nos. 548, 648, 534, and 647. 

(5351) c. K T. writes: 1 From whom 
can I purchase inclosed wire in quantities of two or three 
pounds? Please state nearest place to me. A. Address 
any of our advertisers who deal in scientific and electric 
apparatus. 2. Does the lightning which one frequently 
sees on warm evenings give any aumble report? If not, 
why? A. The subject of thunder is obscure, whether as 
regards its presence or absence at the tinIe of a lightuing 
discharge. Hot-weather lightning is often produced at 
distant places, too far off for the thunder to be heard. 
3. Please mention number of SUPPLEMENT to ScIEN
TIFIC AMERICAN which contains directions for making 
a simple electric motor. A. No. 641. 

(5352) L. W. writes: I desire to con
struct an electric battery for general experimentinj( that will �Y!) a strOng and lasting current, and will not be too 
expensive to keep in order. How should I proceed to 
make a one-gallon battery of this kind? Also how many 
cells would be required, of one gallon each, to furnish 
electricity for a sixteen candle power incandescent lamp? 
A. We advise you not to try primary battery lighting. 
The bichromate batteries are the best. Many varieties 
have been described in our SUPPLIDIENT and in the 
ScmNTIFIC AMERICAN. Two cells to the c. p. with a 30 
ohm lamp may be allowed. Our SUPPLIDIENT, No. 792, 
gives a powerful pluIll(e battery. We also refer you to 
Nos. 157, 158, and 159 for other batteries. 

(5353) P. C. asks: 1. Can I successfully 
light a photographic dark room by electricity, employing 
batteries? A. Yas; but it will be expensive and trouble
some. 2. If so, what is the best battery to get? A. Use 
a Buusen or Fuller bichromate mercury battery. 3. What 
candle power lamp would it require to produce the same 
amount of light as a kerosene lamp employing a B 
wick? A. A six c. p. lamp should suffice. 4. What 
would be the cost of the above plant with ouly one light, 
supposing a six c. p. lamp sufficient? A. Fifteen or 
twenty dollars. 

Bed or cot. foldinl'. C. S. Davis ........... . .......... 00'.202 
R���i::::'::,��'t';!:f:ni'.fp�t�.Si�\��':,. &: 'Wiiii<iC:: �:U8 
Bicycle, adju.table .peed, J. L Morris ............. 004.168 
Bicycle crank sbielil. J. R. Chee.man ....... . ...... 5(K.I21 

Rlf.d�e�ef�::gi.Ha.tings & Durand .. " . '" .... 503.969 
Boller feeder. steam. J. Dean . ....................... �.151 Boller water regulator •• team, Na.h & Eddy ...... 5Oi.234 
Bolt. A. Adam ...................................... .. 5Oi.2tl2 Bookcase. J. Stimson ........ ........................ 5(K,182 
Book support. Mc Vey & Rigling .................... 5(K,233 Bottle. fiexlble water. F. M. Underhill .............. 504.058 
Bottle stopper. water. G. H. F. Schrader ........... 504.138 
Bowling alley. electriC. P. P. Nelson .......... ...... 5Oi.Ob7 
R�:Co� s"s

e
e��:j

n
��g:.

. 
Cr�Re£r�� 

BraCket. See Coffin bracket. 
Brake. See Air brake. Elevator brake. 
t'1'.;ke�:..,�&.�.��'[

. ���i!:.����.�����::::::::: !1M:� 
Brick machine. A. D. 'rhoma .. ...................... 604,141 
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Bung. A. Brubaker . . ... ...... .......... ........ ... ... 5(K,060 

R�:;pp�'i-'i. W.'M'c"{i��I��.����: .. ��� ����: .. 5(K.054 Calculating and recording machine. G. Richmond 503,986 
Can. See Milk can. Cans. punch for formbIg tongues in blanks for key opening. Zimmerman & Underdown ........ 5(K.I87 
Canopy. bedstead folding. T. '1'. WoodruJl' ......... 500.904 
Car and .. Ir brake coupling. combined, G. A. Klahr 

et al. . .. .......... ........... . .... .. ..... ............ 5(K,222 Car axles to dynamo •• means for transmitting 
power from. Mo.kowitz & young .............. . 

Car coupling, R B. Barnum . . . .. . . . . . ..••..•••.•••••• 
Car coupling. W. H. Crackel. . ..... . . . ............. .. Car coupling. F. JacOb ............................... . 
C .. r coupling. T. Sweet ............................. .. 
Car coupling. J. Zill u ................................ . Car fender and life-guard •• treet, S. Dn Moulin •. 
Car .afety device. L. J. Couch ..... _ ............... _ C .. r wlu<low. E. P. Phelps ........................... . Carbon rods for electric arc lamps. manufacture 
c .. r��r�����.&Sa��ftl��h::::::::::::::::::::::::::::.: �l� Garrier. See Elevated carrier. 
g�:inffe:t��k�re: Rti\.�raS. "love C88.i: ......... 5(K.am 
Cash register and indicator. W. t Bailey ... ..... .. 5(K.293 
Cash r�lster and indicator, H. Cook ............... 503,001 
Cash regi.ter and recorder. H. Cook ......... .. ..... 500.9n Cast.ing a�paratu�i�ot

i. 
L. W. Mall .. see .......... 504.131 
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Chronometer escapement, J. G. McAlpine ......... 5Oi,046 
Chuck. J. G. McAlpine ................................ 5(K.047 
Chuck. lathe. R. L. St .. nley .......................... 5(K.285 

g�g'![.nill�r:·�:��I�� 'joj,' formi',;g: 'j;:'F: wiiiier:: �:lM 
�:::t�M'i.�I����e��WoJIcou ��f' i.7s.: 5(K.04O 

tems. vibratin'lll C. E. ScrIbner .................. 5(K,251 

gt:�� B�!�C�a�dl'; ��p: .. Ti,:e·Ci8mii: .. ........ 5(K.I28 
Cla.p for holding envelopes. paper. etc .• Goodwin 

& Lewis. .. .. . .. . .. . .. .. .... . .. .. . .... .. ... .. .. ..... 5(K.21S Clock. electriC. E. Schweizer ......................... 5(K.095 
Cloth fini.hing machine. H. G. Johnson ............ 5(K.219 

g��h�'1rl���'i!'��rp�·.�:.��:?�:::::::::::::: �� Clutch. friction. W. H. McCOmIell ... .............. . 004.110 
gglr:r �:J��a�er�co%y:I�'::'l. .�;: Siierr'od:::::: :':.: �:ggg 
Combln .. tlon g .. Uge, C. W. Preston . ................ 5(K,278 

(5354) R. M. P. asks: 1. What size gg�k:ii:�P':,"�;:�;.�"i��.�:.f:��.::·:.:::·.::::·.::: �g� 
wheel and how much power can I get-from an undershot Cookinlj' utensil. C. Philippot ........................ 5(K,243 Com CrIb drying attachment. J. Welch ............ 5Oi.258 
waterwheel, 2 feet head, and race 14 feet wide by 3 feet Com.talk r�e. revolving

i{ A. Paxton .... ........ 1I��2 
deep'and 1,000 feet long? A. The total grOlls power that gg�f��·:::''!:.� ���� �aVI8 �rgl���.:��:::::::::.:: 5(K;:= 
can be obtained from the size race stated Will probably Coupling. See bar coupling. Car and air brake 
be, with a water velocity of 4 feet per second, 168 1 cUlfri'$�f';ser.��lb';?����am ....... ....... ....... 5(K.022 
cubic feet per second falling 2 feet, 38 horse power. Of CultiVaWr

j etc .• �arden. G. Adair ................... 504.189 

this an undershot wheel 14 feet wide, 12 feet diameter 8::=� r�el:�S:'i,�tiet Howell ........... ....... 5(K.I63 

will realize about 40 per cent, or 15 horsepower. A pro- Cfclometes- C. F. Fernald ............................ 500.963 

perlyarranged Leffel turbine should realize 80 pe� cent, El::!�C\ee <j;ot:����· ef: ......................... 5(K.tm 

or 30 horse power. 2. Can you tell me the name of Displ .. y glove c .. se, E. ff. Rosenthal ................ 5(K,IH 

the firm or company that make a succession of under- B����::.g .. l't��rii:���·J:�: �:rf��::::::::::::: �:m 
shot water wheels to develop power, that is, 2,3,or 4 Bg�tdc{>.lil.l�dWiibiiIT ... :·:.:::::::·.:::·:.:·::.::·::. �:� wheels working in the same fiume? I was told they Door operati� device. C. L. Rice ................... 500.985 
are made at Kansas City, Mo. A. We do not know of E���e�efirew�,:,:�;;I�rdrie,: ...

.. · ............ · .. 5(K.:m 
the firm that proposes to develop extravagant power Drier. D. L. Humason . ....... .. .................... 5(K.270 
from water wheels; 80 per cent of the total power is B�flrb��e���X.c����� ... �:������::::::::::: �:m 
the largest known output with any known combination Drilling machine. Vanderbeek & Worron .......... 5(K.289 

of water wheels for low heads. 3. How many pounds �����oa�¥!t:t':O-�.iio:-?;��:ii:i(ii:·Ba,;dIieiT.: � 
pressure 18 carried on smal� gas machines for house use? �;::���::::r'L�S?B��'t�:k<i::::: ::: ::::::::::::::: �:il'l3 Gas to be made from gasoline. Also have you any papers Edger. gang. McIntire & Koefoed ................... 5()j.231 
on the manufacture of gas ma?hine to light houses with? �f:.:i�t::�tfej.�·ft���·iliib;,y::::::::::::::::::::.: �:�� A. The gasoline vapor and rur gas machines are used Electric indicator. J. L. Bradley: ................... 5Oi.l00 
with from % inch to � inch water pressure. Address �l:�m�l!f�h�na:�:;.tat�r���=.tlIJ:·c:·iieii,:y: �� 
Gilbert. & �ker Man��ctnring �o., Springfi?ld, Mass, �l��:���. c"§!:,e�1;�iJ���:���:' ..................... 5(K;257 
for theIr CIrcular deSCrIptive of theIr gas machInes. Elevator brake. E. C. Heydenrelch ....... ......... 5(K.161 

Elev .. tor door-actuating mechanism. E. B. Tay-
lor. . . .. . . .. . . .. . ... . . .. . .. . .. .. . .. . . .. . . . .. . . .. . . ... 5(K,006 

Replies to Enquiries. ���':.10�e�
n
8ls

u
:n
c:i�:. nm���eei'gi�e�ligKing. D03t963 

The following replies relate to enquiries published in En"l�ol::�:����.��: ����i.�.�.������.���: :�: 5(K,136 
the ScIENTIFIC AMERICAN, and to the numbers therein 1t'abli\��'l'�Rl����.�:.�������.���������.��:":: 5(K.228 given. F .. brics. machine for stretching or removing 

(5262) In issue of A ugust 12 under 
Notes and Queries (No. 5262) J. B. asks is there any way 
to harden steel castings 1 I have a process of tempering 
cast steel or cast iron all the way through, and will be 
pleased to be placed in communication with him.-L B. 
BROWN, 67 Jackson Avenue, Bradford, Pa. 

(5278) F. K. J.-Replying to inquiry 
(5278) F. K. J., August 19, 1893, would suggest filling rusted pipes with a strong solution of caustic potash or 
preferably canstic soda of say 36° B. Solution mould 
remain in pipes for several daya.-S. C. STBl1lIZ, 

creases from woven, G. TUstone . . . . . . . . • • • • . . . .  500&,001 Fare bolder. car. Fiedler & Prohl ...... ............. . 6O�.026 Feed apparatus. automatic. G. De Lav .. l. ... . ...... 503,972 

J��:.ef8�'i{: t�t£��}l�n��.���::::::::::::: �:� 
�����. :i�eete':.i��b3:��ce: 0: S: & '(n: 'Pike::: ::: ��i 
�'ibrous materials for preserving same, treatlng. 

J. D. Cheever ...................................... 5(K.I99 Film cutter. A. Delug . . . .. ..... .................. . ... 5Oi.fl62 
Fire bucket. G. H. Smardon ......................... 504,070 
Fire escape. port .. ble. J. Jewell ...................... 5�3.971 
�J�� ��affn�o�����t::�.Ch.m·i;,iii:L:j:·Tira,:d:·: �:M!j Fla�:,���i:�rhinUri'fst���i:lfBs��:.'.� •. ��� 5(K.� 
Frult gatherer�. B. Reagan . ...... ................. 5(K.24Ii 
J=:·:at:.�.n���iiii::::::·.:::::::·.::·.:::·.::·.::: =::;1 

© 1893 SCIENTIFIC AMERICAN, INC. 
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Furnltore base. W. D. Snyder ................ 500.993, 500.994 Stay and f88tener. combined dress. M. Trlsdorfer 504.00( 
Ga

'Wt';;,.!';.'i.����na:!�n ruge. Marking gange. ��:::: ����.����:?��:.� .. ��
l
�.��:: �:= 

Game apparatul. M. M. �ilson .................... ,. 504.073 Steamer. spindle-shaped ocean, W. L .  Winans .... 50(.120 
Game appliance, L. El. Buchanan ........ _ .... " .... 503,942 Stereotyping, G. Eastwood ........................... 503,950 
Game register, M. J. Neumann, Jr ......... . ... , .... 503,978 Still, tar or petroleum, W. H. Stelw�on . .. . ...... 503,996 
Gannent fastener. V. H. Oberly ................... 503.� Stool. foldable" F. S. Patton ........................ 504.24l 
Gannent hook. N. C. Sample ........................ 504.090 Stopper. See Hottle stopper. 
Gas, apparatus for the I'eneration of. M. P. GoO" .. 504.303 Stove. oil heating, G. W. Cope ...................... 504,020 
8: �:l�r�·c:n�r:J:r�?carter:::::::::::::::::::: �:� ��:� :,.�1e�.

a
�:t�.

s
3":�re ........ .......... ... riY.212 

Gate. See Bridge gate. StrlD..:er plate, E. Samuel.. ..... ; .................... 504.176 
81:':"'i-!����i;l�e� G�E�'Pi��: : : : . : : . ::::: :::::::: : :: �� ��y��M�:,,"ctgimict����::::::::::::::.: ':::.:::: '::. �� 
g�:���.:!�:::�'i;.

v
���:.::�=:� 

.
.. �:.��.�;v:�.

l
�: �:� �:��.i�¥�rfact};����:L:H.;ui;,j.::::::::::::::: �:n� 

8�r��:i.°.:l���.'g���u:.-r�v.���: : :::: ::::::::: :�:� �:U��bO��� �!�
C
��:;��ratus, multiple. C. E. 

g���r�g�����·�:lI: ��'!e.:::·.:::·.:::·.::·:: .. : �� Tab��lb�ee:coi-P8i;i1;:.;s.iiniiiabie:····· .. ··· .. ······ �2i9 
Grinding thread cutting tools. machine for. Thiel .Tack. carpet. W. J. Parkinson ....................... 5(j(.I33 

Gro�vt��·aciiliie: roll. 'i>mii" &: Joiin.i;on:·::::::.: �:m f�.:\�:�l}�
n
l.!��rl::

e
.�

t
: .�: .�:. ���::::' . .. :::: .. .. :: �:� 

Guard and refiector. C. J. & G. W. Giddings ...... . 503.955 Tanning hides or skins. W. Zahn . . ... .............. 504.018 
Gun mountinl'. J. B. G. A. Canet ...... .............. 504.198 Tawing bides or skins. W. Zahn .................... : 5()(.0l2 
1l:::.'v�:t':,\,�If.·:tll�l;ri:r.;,·';or!��::::::::::::::: ::::::: �:� �:];'�lo���n,."u�,;,����wraiii8cii "&: Gergacsevcis gg::8ll 
Harvester. corn. W. F. Abbott ...................... 504.11lA Telephone exchange testing apparatus. C. E. 
I�:sa:�: ����: }I.1J�&ftsoii:::::: :::::::::::::: ���J: Tel�Ch��i�riiiierc(;�mWiicatioii: 8·iBie� oi:F: it: 5m,250 
Hat or bonnet holder. G. Crouch ..... ............... 503.949 :rolvln .............................................. 504.103 
Hat shaving tool. W. H. McMahon ......... ........ 504.275 Thermometer. H. Campbell ...... . .................. 50'-298 Hay raking and cocking machine. Park & Dexter. 504.088 Thill coupling. J. N. Moehn ......................... 504.280 H

��·;f: t"o'"r���'ii. 'l'fff�'i,';;'·. �.��I�e .. ���. ��.���� 500.900 ���l;!::r,::;.gh�;, ta�dmguiiing 'and 'feeding' iii� 504.1(6 

Hea
C�
e
�� ���

h
:: ����: ��

d
. ����I�.��.�?��� .f.��: 500.964, T ICi':.���fe

n
�nf'in�t�h F�'iI�';;kT:Mi"riln:: :::::::: �Wl 

1l:�:�!�h�e!·�al:���'fer.
Jr ....................... 504.214 �1:�¥I�:: :r�ls�n:.�':,�r�iu�· ���'3�iioii· of 504,223 

Hln..:e, C. F. Holfrltz .................................. 504, 162 molten. D. Owen .................................. 504,231> 
lIggt E.Sele��s'l::R�.��.��: ......... ................. 504,0B9 �l�·c�;.::;��'!r�·w: ·Angier:·.·.:: :::: ::::::: :::'.:::::::: =::w 
:��c����'l:�'.:�.

t
.f.°6.1ie!.fe���:: :::::::::: �:� �:.

f
��':.��ig.

e
T:

c
J: Wi�tt:!,,::;i�:�:.�: .�����:��. �� �m 

Indicator. Electric Indicator. Tire. pneumatic wheel. J. B. Rathbun .............. 504.135 
1�!�'i!��r�G.'*���jjum:::::::::::::::::::::::::: �:� f�:;U�I�t�����I��'lf. 'Wi�li:':.io{,l:. �.��;���:::::: �lll 
Iron melting apparatus. S. Shaw .................... 504.282 Tootb. artificial. C. C. ()urr .......................... 5(l£,128 
���eYii.

r
gra�a· :fJ:,�

a
:� ����·o���-:VS: 504.200 �g;:e����m���c'l.�eJ�.��h.���.::::::::::::::::::::::: �J� 

Palmer .... ........................................ 500,983 [ Track fastening. G. E. Norton ................... ... 504,236 Joint. See Railway rail )olnt. Track lifter. W. L. Whitfield ..... ............... ... 504,259 
JOI�:ro':3.:l�� .. ��� .. ��.

n
� .. ����b

��· •. �:��.�. 504.005 
Tra

:::::
l
.�:��:�.�:���.

I
�. ��.� �����'.�: .� .�.�� 

Journal box dust guard, J. J. Busenbenz ...... ..... 51:»,197 Tray, jeweler's ring, R. Krueger ................... . 
Knapsack, F. Zbinden ....... . .... ................... 504:,101 Tree protectof,J. M. Crews .... , . . . . . . . . . . . . . . . . . . .• 500, 
Kn

�of.::�';'�.�� .. �� .. ��.��.
f
����.�� .. ���: .. �: 504,1� ��i��:r.

W
S.!· �%�efrimmer."···""···· .500.991, � 

La"1
n
�:;

u
.�� .��. �.��� •. ��

c
���� .�

o
�. �������: .�'.�: 504.295 ���iI.

S
�� <f:!�� .����: ......................... 503.982 

�ct:,r.;l����s:;:�:t�::::��:::::::::::::::::.:�:lm ���t���:.·f1�t''1�!s�.�����:::::::��: �m 
Lamp. electric arc, W. A. Phillips ................... 504. Trunk. automatic folding. A. E. Scott ............. �.2i8 
��: I. �3:�8·:.". ":. 0. :0.: ::.::�.::::::::::::::. "0:":': : ":.: i�b':C����:��gr: "i: M: "Harper:::::: ::::::::::::::: ' 
I:�'f�e���1·0�,: ;:�m��.c: 'ii: ;i'X: A: ·Lappe::·. � ��'!;l��� 

f
�';.�g�:�:'ft.

p
g�!�r.:'y��·. �'. � ��.

I
����::: 

It::::.' g��sT�:at���··· ......................... 503, ��:t��fp�a�\�I1fo���ft��:g�S.sI:a�lglr�:�:�: ,� 
Lifter or drainer. W. W. Olcott ..................... 504,237 Twine finishing machine. W. H. Avis .............. 500.986 
Li�y��e:����. ���.��.�. ���.���� .. ���?:'�� .. � 504,()"{4 

TyP�a�if��.�. �.���.I� .. ��:.. �������. ������ .. � 504.065 
Lock. M. Badoni .......... .......... ................ 504.200 Valve. englneer's brake. VaUll(han & McKee ...... 504.200 
Logs. transportin� W. V. Allen .................... 504.191 Valve gear. hydraulic. E. S. Matthews........ .... 975 
tgg�8:��Y�fvt8h��f!

n
:�iion ·ioj.:·ili: ·ii: 'Gr� 504,288 �:l�:. �::'l���1r�b�'lrJM'r.�:�.���:��::::::::: � ham . ................................................ 503,956 Vapor borner. Lannert & Jeavons. ................. 129 Lubricator. O. T. Snyder ... : ..................... : .. 504.178 Varnish. manufacture of. W. D. Field ........... .. 

lJ':::�:I���t'&�:l'.k(tp �H�I:.��?::: :::::: :::::: �:� ��el�l� �!!"!�fl;�;e!n,�fi��J: 'P: 'K'eiiy:::::::::::::: 
Markin..: gauge. J. A. Trant .......................... �003 Velocipede. O. Cullmann ............................ . 
�:;.o�::. !'::O:::::ic fiin. E. W. Flagg ........ '" 504.155 ��������� .. i�� �i:iu B?�s�(i.;aiinii . ;.iitii[i.ii." j: li04. 
. ��'l:i� ':::t"a�'r:;ent.�: ���ii::::···:::·::::·:.: �m Vot�',;'��g�th:·P·: zu(;k;ie�eL:: :: ::: :: :::::::: ::::::: �5f� Metal balls. etc . •  machine for manufacturing.E. Wagon, dumpin..:. L. C. Hicks . ...................... 504.304 

G. Holl'mann .. ...... ............................. 504,003 Walt concrete, J. W. Beaumont .................... 504.194 

Me�tf.������ . ��� .. ���� .. ��.� .. ��:. � .. �. 504.171 ;::b��.arge�Bt��N�e,.r:Iie;: .... . .. . .............. 504,008 
�:��.

w'!f!!(f..:��:� c. P. Higgins ............ 500;965 ;:�::��e��Ceb}g�8�J'llg ��J'J.;liverlng ·tiiiered; 504,246 

lIIe��:i�: .��.���.�.��.�����.��:.��: 504.159 watir\e!:r .ubme·iged:ii: s: Rutter:::':: :::::: � 
�ff� :::'��fe.

B
& li�oii.:·::.::: .:::::::::::.:';;: �� ;:f3fn,;

0
!,":c�'n�' fg"e:£er.· 0':' oiiier"itibes; 504,!88 

�l�;'r!t":e��fon::'b. G. H. Patterson . ........... 504,210 Wb��'7 'ge�·�\{1���iie i:·· ...... ··· ........ · .. ··· 500.961 
Moistener. fln..:er. lIL W. Stebbins .................. 500.996 Wheel, O. Cullmann ................................. . 
M0'M��r:.����.�.�����.�:����� .. �::�:: 504.1U :�".Je�Il���a�"P&�h1r:.:·:.::·:.:::·.:::·.::·.��· 
�g&:.::I��:rct:io�.:���:·E:ii:"joiiD.;ioii:::.: �:� ;��:::m:�: �Wi't:;s::::::::::::::::::::::::::::::: 
1II0tor. See Wator motor. Wire • ..:ulde blOCk for ronnlug. U. H. AI xander .. 
Motor. G. Keller. .... ......... ........ ................ Wire stretcher. I. F. Ebert ......................... . Motor. L. H. Sinclair............... ................. Wires. clamp for Interlocking. L. H. Foster ....... !lOt. 
:��

n
Fe�'f�n:r. ''!:s.: ��.

n
:£�

s
iiediIeld::: ::::::: ;��gct::

i
�'W

r
'K':m�: .�.��:::::::: :::::::: ::::::::::: 504. 

Musical stringed Instrument key. S. B. Dietz. Jr.. Wrench. W. O. Lawrence ............................ 504,305 
i:$��£��.��:�:.� .. ���.��:::::::::::: 

.
. :::: ;�g;�r.

G
s:

c
���

c
��nii.;r:· .. ·· .. · .. ····· .. ··· .. ·· 504.232 

Nut�m�£
h$� G��a'J.�� I�� .. �� .. �����.����� 504.2« II��:'r 

c
s°t!n.r:.:.i �Foot

l
'A:voii wascliiSki:::::::::: �� 011 borner. �. In..:ersoll .............................. 500.1110 Ore, concentrating magnetic iron. G. COnkl�!!oo, 501.201 

Oven. W. H. Wlester ................................. 504.184 
�::h��lbp"e�·nftil.!il�,::W.IHaY:::::::·:.::·:.·.::·:::·. : �:� 
Paint, ship's, H. Gallinowsky ........................ 5()(,:nI 
Paper. etc.. apparatos for coating. F. W. Hay-

ward ot a! .......................................... 504.215 
Paper box, R. P. Brown . ............................. 00I,1J75 
Paper foldin..: machine. C. D. Van Etten ........... 504.119 
Peg-ging machine, J. F. Davey ...................... 5ill,311 
Piano hammer, J. Ammon . . . . . . . . . . . . . . . • . . . . . . . .•. . 5(»,192 
Planter. corn, E. L. Caraway ............. ...... .. ... 503,9« 
Planter, seed, F. W. Banan . . . . . . . . . . . . . . .• . . . . . . . ... 503,938 
Plow. G. Baldwin ................... .................. 504.294 
Pneumatic dispatch apparatus. S. E. Hnghes ..... 504.1M 
Policeman's clnb, A. W. Nelson . . . . . . . . . . . . . . . . . . . .• 500,977 
�!:� di

��
r
'o�i1�g �r":ss:' ·Giaiti .. press, .. · soap 504.129 

press. Wheel press. 
���

i
W������.�:.���:::::::::::::::::::: �:� 

Pnmp. L. G. CUnningham ............................ 504.122 
Pnmp. H. S. Thomas ................................. 504;UO PumP. compression and vacuum. P. I. Sch"&\'1.� 
Pnmp handle. C. A. Sellon .......................... . 
Pnmp. hydraulic air. E. H. Weatherhead ......... . 
Push button, W. H. Berrigan, Jr ........... ..•..•.. 

DESIGNS: 
Bad..:e. F. I. Palmer .................................... 22.7" 
����c�. �r.,'ritge::::::::::::::::::::::::::::::::::: ii�� Canes. etc .• handle for. A . .Krouse ................... 22;750 
�f:gg;ri;,il�3 '!y1�atiiS: casing' for':F":w:iii,jJ:iop rH� Escutcbeon. H. WRussell .. ............... .......... 22.756 
r������t�JiI�:� . . �'. �'. !:�����.����:::::::::::::: ru� Knob. door. H. E. Russell ..... . .... ......... . . ...... .  22.755 Nasal tube. A. G. Ely ............ " .... ; ................ 22.757 
:g����·e� .• CIi�l�eior;w:·ii:G;.iiie�:::::::::::::: I�� 
Spoons. etc .• handle for. F .  E. Pretat ................ _.747 Spoons. etc.. bandle for. G. Wilkinson ........ 22,748,1'J.749 Tablel V. Camlzzl ...................................... "22,758 
Veloc pede handle. T. B. J e1rery .................... , 22.760 
Wall paper. F. Aumonler .................... 22,762 to 22,765 

TRADE MARKS. 
Quilting ma cbine. A. J. Mitchell.. .... ........ ...... .229 
Racecourse. coin-controlled. C. Carroll ............ 504,312 Alloy of metal. Smith & Egge ManufacturlI1g Com-
Rack. See Lumber drying rack. Towel rack. pany. . .. .......... ... . ............................ 28.567 I:n::� �f���ic

g
c�!'iIc::t,

C
j � i.����iii::::::::::::: �:ib2 B

a.k:�::ie!.
r
l��ca���sg�it

f
��

o
��luf�:J�� 

Railway rail �olnt. T. J. Gilmartin .... .............. 504,302 Company .................. . ........................ 23,552 
Bailway rail Joints. angle bar fo'6!, S. Ketchum. 504.067 Beer.l""erl Wehr-Hobelmann-GottHeb Brewing 
I:H::� �l�!�M�;w.

a
�olie'tchum�:::::: :::::::: �:�' Bl .. ���t�aS��N.;:g:"J'�:'J.;ll"&"CO·::::::::::::::::::: i� Railway track tamping machine. N. A. Evans .... 504.063 Cheese, American. brick. Limburger. and imitation 

Railway trolley. electric. A. Palmros ... .... ........ 504.113 SwW!. N. Simon & Co .............................. 23,553 
Ralh':ly ���

l
l��: . ������.�' .. ��:��.�. � .. ?:�����.� 504.255 

Dis 
�i:'��':e���c�t'i.'";gl

e
G��c,:tis�:¥:S'o�g�::rl:::: I:�!� tJ:� g:;�:��·r�2."""gs .................... 504;2M DOl���!tm��·&·Heroii.:::::::::··::::::::::::::::::·�� Refri�erating and ice making machinery. P. I. Florida water. L. R. Morrison & Co ............... ... 23,557 

Ref�g�:l�g' 
.. machiiies:" aut()maiic" pressure 5O{,OO1 

Gra
lgr �I:��b�rf;��

i
���i::rJBec���a�:����� �o 

R����
t
%��

o
a;J1i �e�r.:t:::.�

lt
�.m.e '':egiste':: 

.... 504,092 f1��
m

=J' �aliie��r{.;.i:· M"naCiliiii,,' oai' Meai 23;562 
Rellister. W. E. Patchin .............................. 504.239 Company ........................................... 23,554 
Regulator. See BOiler water regulator. Electric Ointments. salves. and similar preparations. Soule machine re..:nlator. Feed regulator. Medicine Co ................................... . . ... 2S,564 
l���;�i; I: l N�rc"���. ::: ::: :::::: :::::::::: ::::: �� Pl

asJt'i�ialig��'i.'":r;:���fag:::p':;� .. ��������: 23.563 
RR
R:,.,o
·v
ll
terln .�See

\?��s
c
g�rtai=n

eero· '�llieJ1r .• "M:'��gto,;·&: Diad';;' �� k���'j:: �::g:gl::·,!Fie�:.e
J.'ri: ii88<ir::::: ::::: il;f1Ji 

� u Seedin..: implements. ci der mills. and hay tools. RoolIn..:. metalliC. J. S. Brooks ..................... . 503.941 S�erlor Drill ComlJany ................ .. ....... 28.569 Sash fastener. C. �ar.ll.="""'"''''''''' ''''''''''' !i!M;I65 ��1s. ';�h�li;..1I1�igiem�t�a
:��

a
':.':llt.:.o

j� 
. .A: 28,500 ��:;,!

w
:":;h�:E. \r. &ansseii:::::::::::::::::::': l*:� Schmidt .......... ...................... ...... .... ... 23.563 Seed linters. auxiliary feed meehanism for cot- Tooth wash. J. W. Johnson. .................... " .... 28,558 

Sep��t�:�
ro

�:.,&M%':,��i separ .. iO;::··· ..
....... 

_ 
... 1iOO.9!17 ;g::���:"E��:.;.��IM:nid & ·CO:.: :'.:':::::::::::::.:: ��t 

��:;'t��l';:'�:g�k?R!:' �a
�':;ldmi.ii:: ::::::::: ::::: �m ;������§?';�f:':i �l��.�.���. ���������.�: �Wl 

���scJ:st;!��"c��;-t2i !�rQ����:�. FLSu����':: �� Bovrll (for canned goods and cured meats), Boml. 
�fd'e"b���J':'�·e�etlt':.

d���ie: ·oom·bine.i:c: 'F: 504.037 Limited ............................................ . 
Waters ........................ . .................... 504.0'12 

Silver from or .... extractin..:. J. F. N. Macay ...... 504,100 A printed copy of the specification and drawing of Siphon or seItzogenes for aerated waters. H. J. any patent In the foregOing list, or any patent in print Nicole. ................ .... ...... ............... 504.235 Issoed since 1863, will be fornlsned from this office for Skate. roller� E. C. Leedbam .......... . ............. 504.2'26 25 cents. In ordering please state the name and number Soap press. d. Eckman ....... ......................... 504.206 of the patent desired. and remit to Munn & Co .• 361 ��l':.il:e�t!'Ii.�r �o
�;;evii' wiiti-i' ·spiii.ii';;': 'X: ili: 504.166 Broadway. New York. 

Rboade ..... ...................................... 504,2811 Canadian patents may now be obtained by the In-Spring. See Vehicle spring. ventors for any of the Inventions named In tbe fore-
Sprinkler. H. K. Potter ............................... 504.134 �Oing list. provided they are simple. at acost of � each. S
C

kler. H. K. &J. L. Potter ...................... 004.069 f complicated tbe cost will be a little more. or full �tand':' ��J:::� Danner .................. 504.100 ����ct6t::� '}= :=ts ��ai: �=:� New 

OR-'INARY RATES. 
Inalde Paae, each Inaertion - - ";'i centa a line 
Back Pal(e, each Inaertion • - - - 81.00 a line 

rr- FfYr 80me classt8 of Advertis."",nt •• Special and 
Hi!Jher rat.. are required. 

The above are charges per ...... te line-about elgbt 
words per line. Tbls notice shows the width of the line, 
and is set in agate type. En�ra.ving8 may bead adver
tisements at the same rate per agate line, by measure .. 
:iVei: !re P��fi��trc!":8aOffi�d��rt!:�e��s TY:;::;d�; 
morniml to appear in the followiD£ week's issue. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops by using our New 
LABOlt SA V]NC; Mllchinery, 
latest and most Improved for practicaJ 
Shop Use, also for Industrial Schools. 
Home Training. etc. Catalogue free. 

Seneca Falls Mfg. Co_ 695 Water Street. Seneca Falls N. Y. 

WI LS 0 N O'JED IRON RS 
STANDA IMPP.� PLANE . RD SIZES ,\. W.A.WILSON KEPT IN STOCK. RIVER ST ROGHESTER.N Y 

I������D LATHES !����� 
Also Foot Lathes. Tools and Supplies. Catalogue Free 
Sebastian Lathe 00. l�YNIJ:N����:to�m,:' 
OILWELL SUPPLY CO. 

'91 &; 92 WATER STREET, 
PITTSBURG, P A. 

Manufacturers 0 f everythlnll needed for 
ARTESIAN WELLS 

for elY'51�e�sE��n'!.��I��r
C��'il��! Teats 

Drilling Tools, etc. Illustrated 
cat�o:nU:t she'":i: :;;:t:�::e�t�

i8
-

To Z:n. "V"e:n. "tor __ 
an�·l\���,:!-:,;'e'rs

m
�pu;�f��

r
���iYlt��8'����"e��� 

�S· ar?urn:.��:n�r�f!?�� i�� � 8�� ���efl; 
work. %ousands of men have crude �gougflb reaIll val
nable ideas, which they lack mechan!ca.l training 0 develop. Novelties and patented articles m .. nufactured 
by contract. lSI Seneca !oit . . Cleveland. Ohio. 

Model & Experimental Work 
Small Articles Manufactured in Quantities • 

Inventions perfected and developed. Work!ng!n Alo-

W�llS.::' o� m��'A\t;[Chi�eJ. ·lJ)��!�e
n
St.�*�Wf�r�

d 

A New and Valuable Book. 

12,500 Receipts. '708 Pagea. Price $5. 
BOUI/Ul, in Sheep. $6. Half-Morocco. $6.1)0; 

This splendid work contains a careful compilation 01 
the most useful Receipts and R eplies given In tbeNotes 
and Queries of correspondents as published in the �cientilic American durin..: the past fifty re .. rs; together 
with many valuable and Important .. dditlOns. 
h�:��llict':g�vn"eJj� c:,�::lD;a��l:'�nh:':.�'ifJr �: 
being represented. It is by lar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud· 
les and practical experience of the ablest chemists and 
workers In all �ai1;S of the world; the information given 
�g��8�

f
f� �o����:��Uf�r �::cr:�e�

nd condensed in 
Almost every inqUiry that can be tbought of. relatillll 

to formulre used in the various manufacturing indus
tries. will here be found answered. 

Instrnctlons for working many dlO"erent processes in 
the arts are given. 
pr����ry �M �31�'i��t��� ':��h b�C� g� ����� 
value in their respective caJlings. 

Those who are In search of Independent buslgpss or 
�reP=:��'..:1'tla�,:.f � fte

h=:or�ure ezceI':i 
s_tions. 

IF" Send ffYr DescriptiVil Circula ... 
MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 

� HARRISON CONVEYOR! 
Han�J(lrtiD, Coal, Sand. ClIJ. Tan ILr�G1llders, Ores. Seeds,k. , ct=.1 BORD�NI SELLECK" CO.,IM.!�M:,r8JChicago, IlL 

THE COPYING PAD.-HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad. and also the aniline ink 
by which the copies are mad� how to ar,Ply the written 
ll'J�.ft: J'C�'iN��;-IJ

o
�E�I��;

o
�;;p

o
IE�:N':� 438. Price 10 cents. For sale at this office and by all 

newsdealers !nan parts of the country. 

ICE-HOUSE AND COLD ROOM.-BY R. G. Hatfield. With directions for constrnction. Four 
engravings. Contained in SCIENTIII'IC AMERICAN SUP. 
PLEMENT. No. ;'i9. Price 10 cents. To be had at this 
Office and from all newsdealerl!. 

MASON & HAMLIN 
SOREW STRINGER 

One of �r..�"':,�e�!���eJ:.'i-t,� in the 

Keepa the Piano in Tune. 
Much MO"e Durable. 

Quality of Tone Purer. 
rr- Pullll IlI .... lirated CataWgtu .ont on 

application. 
Mason & Hamlin Organ & Piano 00. 

152 TREMONT ST.. BOSTON. MAss. 

Rubber Rolls and Wheels. 
power Wringing Machlnea. Drying and Ventilating 

Fans. All styles of Trucks made to order. Catalogues 
free. GEORGE 1'. UI,ARK, 

Box L, Windsor Locks, Conn. 

WM. aRAVER TANK WORKS, 
(INCORPORATED.) 

lanufaelurera of lrOI and Steel 

STORAGE TANKS. 
OFII'ICII:. 

Floor, Rookery Bldg. 
CHICAGO, ILL. 

AL UMINUM: ITS USES AND AP-
plications. A valuable and interestiD": article by G. L. 
Addenbrooke. CODtained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 8;'i9. price 10 cents. To be had at 
this office and from all newsdealers. 

VANDUZEN SJ��M PUMP THE BEST III THE WOILD. Pumps An Kind of Liquid. 

per Coot 1'7 to 1'75 e.ch. Addre •• 
THE VANDUZEN & TIFT CO., 10: to 108 I. Setoud 8t .• CiDtlnnati. O. 

PHONOgRAPHS 
FOR SALE. 

ADDRESS, 
North Ameriean Phonograph Co. 

30 Park Place. 

New York. 
Masonic Temple Bldg .• 

Chical(o. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMEBICAN as an adver· 

tlslng medium cannot be overeatl ated. Its circulation 
Is many times greater than that of any similar joornal 
now published. Jt goe s Into all tbe States and Territo
ries, and Is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement In a printed news· 
paper. He wants circulation. This he h88 wben he ad
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertising ""ent InOuence you to substitute some 
other paper for tbe ScIENTIII'IC AMERICAN when S8-
lectlUll( a list of publications In which you decide It Is for 
your Interest to advertise. ThIs Is frequently done for 
the re880n that the agent gets a ,arger commission from 
the papers having a amall circulation than Is allowed on 
the ScIENTIFIC AMERICAN. 
For rates see top of first column of this page or ad

dress MUNN '" CO., Publishers, 
361 Broadway. New York. 

Barnes' Hand, Foot & Steam Power 
Iron & Woodworking Machinery 

ExamIne our Exhibit at the tl�iij�� 
WORLD'S FAIR. 

Complete line of 30 machines. lila-chlnery Hall. Section U. Column J-l!6 
. rr- Ca.t<I.logue on applicaUon. 

W. F. '" John Barnes Co., 
1lJ99 Ruby St.. ROCKII'ORD. ILLS. 

Mo.del & Experimental Work. t.,������e 
AdVlce and Ideas not charged for. Send for particulars. 
GARDAM '" SON, 98 John Street. NEW YORK. 

OHIO STATE UNIVERSITY,cOLUMBus, 
---SCHOOL OF ENCINEERINC. 

OHIO. 
Fo"r-year cOurses In CIvil, Mining. Mechanical and J!Uectrical Engineering and In Industrial Art. Each department iewell equipped With app1lanoee tor lnBtroct.lon. A catalogue will be Bent on application. 

© 1893 SCIENTIFIC AMERICAN, INC. 
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